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Abstract 


PROBLEM TO BE SOLVED: To make efficiency of a system including a motor and a transmission gear 
always high In the transmission gear using the motor and differential mechanism for converting input 
energy into optimum output energy. 

SOLUTION: A vehicle is provided with an engine 1 for generating driving energy, planetary gears 4, 6 
composed of sun gears, planetary gears and ring gears, and motors 8, 9 for respectively controlling the 
sun gears. In the planetary gears 4, 6, the planetary gears are connected to an input shaft driven by the 
engine 1 , and the ring gears are connected to an output shaft for driving wheels. Gear ratios from input 
to output of the planetary gears 4, 6 are set to different values. 
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i:. ^lJlt^S2coSiMSI?IS-5-*i.-fix$iJffllf SISl 
St/^ 2 co^- ^' t Sr W-r I. 

<i>«E£$^ti.igis.t/^^2tojas#mi:, •9->'^r^-e 

ii-?'ix$iJffll-r.Smiai/^m2«0^-:J'i:^ig-L, luieig 
fcv^T, MieigiaiX^2<:7)^:-:5'S:IBi!r^5x^^;l/df 

lia, *jioA:'3tt3!i>f>tii^ji4^T'o^Tjt**frieii2 
linen 1 2at^m2 <o^-^' s•|^nes^^^g^ox;t«/^=3f- 
fnem 1 stxm2 co^-rj' srsijffli-rs ^ t i o^mo 

ml5B2<?)t-:?$-7'J-5y*t«i:-rSl^l<7)a 
mrie® 2 co^:-^' 5r o •/ i^'-r Sn 2 OSfe^- F i: 2: W 

1 J it^Jii ole«^c^3v^t, Birien2<7)^ 

[if*« 1 2 ] If*:® 1 Ote«Jtci3V^T , HufaiS 1 SO^ 



kzmm-thnm. 

ttriemi<0t-^'{i:#3^T*t« 
i:$*T., BfneiS2<0^-:^tt:^jfi=«JS^^^{4[lI±*t^i: 

fnexvi^vcio^M^rfgKrrs^^, fnsm 

2co^:-^{cJ: 0«^Ln:x^r.;i.dp-t:j:^:^fi=^t«t 

[i«*Jai 6] M*3l3^7t:{4iS^4lS«5fiOi,^-rii*- 
tc*5(,%T, lir£m4Jt«lg2<OV^-m*»<7)^-^'j!)i$i| 

[W«3Sl 71 ft*«3*;t<ifg^4ie«<?)V%-m*» 

<,zi5\.^x. im&mit. ^w{CH?femi^>-i.v^{j:ig2 

cO^:-:?*^'$ilfflPrfgT-S>.|. i: ^ , $ljffll^tg^fti!:^r«7)^:- 
^tciOMiex^-i/VSrjtSlljL/^if^. mneS'Jffli^tg=5r^ 

[if^Jlii 8] fs«:I4l^«J^ci^v^r. i?r!Emstxm 

igKrrs $• ai:'3 i: -T l 2 coHi&^tt 
t , Kl^ 1 &t>'l^2iOMiS«5fii&-?-nmSiJffll-rsmi 

^r<i:t locoHKrtSflltimi^^-^tcj: OA:^!!!!!^ 
ill«fii{i:IS2<0^:-:?lcJ: 0 hJU^mmt^^SmW.. 

Iimm2 1 1 A:Jjlifii:ffi:^ttS-eixmftaiottii: 
L.y^^<bi> 3oio^rs^*>4>^«§tLfc^^oii 
i&^ffit, f^^««co3oco^rg^<7)3*>, fiieA 
timsx/t!iiiiiitimizim^tifcmmbiim^hm<r)^ 
Tmm(^miz-tti'^tLmM^ii.tz^WL(r>=e:-^i^-r?> 

x/v yy^Tt^t=m^t\.hm\^xx/m2<rmM.^T 

b. mi-^y^T^^ix^'timm^^mi'&.x/m2<7)^ 

-9bi:^L. lutein lS.t/n 2 eOJSfi^TJi, v^-ffL 
tr^^-^' y-t 'J :^:?^^r<o-p *>— ^r*^'H!^iex>-i^'>' 
^=J:OIBIft$^^.SA:>]«lfc:fiS^$i^, flfi:fir*^^«:S:IEi!> 

■th^i^%f<zmm^tix\^hwm. 

[f»«S2 3] x:^i^-^t. miex^i/vcolEK^jSrA 
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[OOOll 
[0002] 

•S. ttz. !^B49-112067-^. «frara58-191364-tfc: 
[0 0 0 3] ttz. ittM^-95238 ^<nto\,Z^ 

[0004] m3<r>-mit tx\i. #^^57-47054 ^■ 
■r^mmz^j:^x^^^<r>x\ »f^^{ciEfc«t=«5S^ 

[00 0 5] ^'^tC. m4(0:H^tlrX. Alternative 
Cars in the 21st Century —A NewPersonal Transport 
ation Paradigm—, Robert Q. Riley, Published bySec 
ietyof Automotive Engineers, Inc. , 400 Commonwealt 
h Drive Warrendale, PA15096-0001. U.S. A COP149-P 
153 tciEK$<xTV^S*|gS!iS«8CVTf:itl4«»?:» 

mLfz^^mA^m^ixx^^h. zco-jj^im^'^^m. 
x'3i>=/>?:mm^-t^i}^(i,mm^i^±-rhztii^x^ 

■SCOT. ftES^^CVTcoSfgJrt^S'Iffll-rS/cftT'. 
[0006] 

^^mirmm-t^rzi^izii, ^mmx-^mL, 

X-mji-htztb. l|^W^<:x^./l.=sf-«^A<^-r-l>. 

^<ntiib, 3iyi;ytimzi^m<7>S:\.^mi^ATmmx^ 
?>i,zi,mhC3^. m.m±i^tLx<r>)i})miin.%<^x.:^-/i' 



[0007] m2(r)yjmit:^<^m^^hiiitimi,zMLX 

■^ti-i:ixMM.mm^m^^^-fjmx'h*) , mn<r»'^y\y)v 
yj -y Y%<ni^^^-&-^m.z)mx,tzi^<nx'hh<r> 

X\ ^\ZW\^. ^x:^;Udf-<^Aai:^S:f#dOT\ 
[ 0 0 0 8 ] m30:fra{4m 1 ^7)*-&Srfi£3S t7t:<>c7) 

[0009] m4<7):^ffilCOV%-C{4, »M^IES[rr.S;t: 

[0010] ±iepis.^tc^;s^. *?gB^c7)^ i <oa6<j 

x^vU^-tftife5:«/hfc: LT S&*£7)Sv^^^a^ Sfit 
[0011] *f|Bj<7)||20BW{4. JbiSga^SS-ffl 

[0012] ^wmm3<r>^mi. m^eo^m^J: 

[00 13] 

i®£7)x;t./l'df-Sr^<7)iam«t::M-ie-ri.«S*Si:. WS 

i^micommmm^zmm^tifzmsicr)^-^ t . tm^ 

ztiw^b-rh^mmi,zi*)m&^tih, ttc^u 
mi<osmii. =t-is^izx*)Xijmbtiiijm<o^mi(o 

[ 0 0 1 4 ] if ^ L< (4, mfSL<r)mmmcnx:fjmA-i^ 
tii:fjmtx<o^Titi:m^?>mizmM-ti>z txii 

[0015] ±ie^2oee<){4, *M^igiij-r.i>ig«ix 

J: 'ofm^ix?>x:hmizmm^tt. m^tfimii^zrmm- 
hiii:hmzmm^ixx^^i>zbimib-t^Mmizx') 

[0016] ±ie^3<7)gW(4. S!K*Ci3V^T, Sfe 

i/^2ff)^mmmt. ^iRx/m2<^m)mmi:fix^' 
mm-rhf^iR(/m2(7)^-:^imx.hztizi:*)m: 

[00 17] 
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[ 0 0 1 8 ] 0 1 li:i:y=Jy i iOx;rvi/df-$-fflv%-ciE 

s. r^^-:^'; — 4p. 6p, i;>'^^df7'4 r , 6 r*> 
<5>fil^$iirii 0 , ^y^T4 s , 6 s {ill:>3^^S 1 
0. 1 lT-SfJffll$iX7t:^-:yA8. ^-:?B913J: 0-?- 

^">> - 4 p , 6 p im-(DK:tjmx'^m^ixxi3 •? , x 
ijmiz^Tittpm^^mmipmm^tix\'^^. ^)yy^ 

mA4, jtJ.SrmB6*^<i>tii^]?iX3tai:^h/i':?'rv 

^rs. z.ix\zi.^x. m,iw^mm\^tztmm: 

0. ^:-:^'A8. B 9<0^:— hyU^' r a , rb 

^^-^'aSwa. a)bS-$llt9-faii:T\ ■9-i^=5fT4 
s . 6 s SrlElH-iltf , :*MIEi!l h/U^ r v«?>x>' 
jftSw e $:ll|fi§ -fr i, C: t *<^tg-C'^ S . 
C 0 0 1 9 ] 0 1 <n:z.yi;y \ , =^-9 AS , =t 
-^B9<ommt:'ffot:lf><r)m:^&^^9}mfjmiZ'0\,^X 

m2<7)yu-^^'-h^m^'^xm°M-t?>, m2cr>y^7--y 
vr?:mn-th. mz. x^r-yyiosim^mm^m 

•rSi«65ilBt-HMref ^^Th, 

[00 2 0] fii!iji.{f, ll3(c^-r-i:otc, :^MaK<i)v 
i}^mM<Dbt^tmmi.zii. xi^i/:^l $:ffihLT. * 
-^'AS, ^:-^'B9:t'»tt'|g»rrS^-:?^^-H 

Hl':l?(-0^^<ix>'i/i'lSr5&»L-C. x>'i;^>' 1 co|g 
»^J?-fflV^S Ijf^-H, 25I^-H, CVT*-H*» 

^f6]±TI=.i.2jS^:-HhKSLTl^2.. CVT 



=5rfe . |g®j:»3f r r i}<n(Oi^^l,ziiX' ^ h it'itt - 
:?A8, ^:-:^B9«rf|18«i:UTfflv%TlaI^x^.;Udf 
-iSr>'< yTr'J-l 2lCg||-ri)Jt«>fc:. CVT^-Kfc 

[0021] t:i^X\ 03<oaiS^- K{iSIS$fLT 
v^|> tc7)T-(i^< , VN'-y -rU- 1 2c7)?E:lltt®^^\'"/7^ 
'J-iaS^:i:'(cJ:o-C> mS^-th:itt-'si^X'h 
h. tfz. mm(nmK'i:-VMiimtEtX'<7)M^'e-\^ 
b ±ii1jmizj: 0 (^jflTtSilsaBEt- KHref S: t i: 

tz^mx\ SJHaiS^ - KMref 1 jI^- K IC'in 
■^-c-t. x>'>?>'is-.%K:ssjrt- Sc:i:«T#^ir^<o 
■C\ xi^v^ylSr5^rt!I•r^5aaS:^TiD^(^{ti^{^^'^^ 
W tfc. xy>''>'icoefirt?ihS:'iJSl^Lhtc^Ojit- 
c: i: limizimimmi:m:k^-thZ i: ictt a 
c7)T\ xy 1 *<iglft L7t%^^f?± L^t^^tctifilt 

<7) J; 0 t tr^MLfci^m^Xy'y T 1 0 3 T-tfi? 

[002 2] Xiryri 0 4-C«i, ilK^:- HMA«03 
^Tt- KA^^WBr-Ti, . -eoflMIr^ttirXT-vri 0 

[ 0 0 2 3 ] 04 izm^=t- VM<7)Wm^^m-t^ 
-KtiXVi^Vi&ijjt-H. «S^SiaB»|^^:-HA»/i> 

o) V tfi'^mULkiz:^ o 7t ^ V ^fSm hJU^ i)<tm 

^-K^r^rr-LT. x>-i^>-r-igi!i-tsm^<?)a^^-h' 

liZ^^tlh. l3*^:-H. 23I^-H. CVT^r-H 
M-r-5.|^(C(±, *$^^aBSI^^-Ki;V^p8;ff^:-K 
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[ 0 0 2 4 ] m2T7FLt:m^'t- ]<cr)9!miTm 

jS •) ioS 1 *><i>a 1 0 T'co^^STTiafc:^. 
[00 25] 

CSC 1] cae=kpa)a + ka£i>v 
[0026] 

[iSc2] CO e =k p &>b + k b <a V 
[00 27] 

[|S3] re = rea + reb 
[00 28] 

[^4] z^v = ^va + rvb 
[00 29] 

[S5] zre a = T-a/'kp = r'va/ka 
[0030] 

1^6) r e b = z:b/kp = rvb/kb 
[003 1] 

m7] Pe=Pea+Peb 
[0032] 

[iSc8] Pv = P va + Pv b • 
[0033] 

[^9] Pea=Pa+Pva 
[0034] 

[jRl 0] Pe b = Pb + Pvb 

fcfzt. we, o)v, CO a. cobfixyi^^'jSjg, $M 
jSiK. ^— ^'AitJS. ^— ^'BjagJr. re, re a. 
reb. ra, rb, rv. rva. rvbtiXVi/V 

taSMh^U^Sr-efL-rfL^-r. Pe. Pea, P 

eb. Pa, Pb, Pv, Pva. Pvb \i^ix^'ixx. 

jas«»AA:^>N'v-. jSi#mBA:»3 

mMMm.K'A-y])^'?-. m«mBai:rt>'\-7-s: 

^h\.z, ^TJtwre^Sr^-r^katkbcJDM 

[0035] 

(SI 1 ] ka>kb 

"9 . jaa**A<^)A:J3i: ai:»]iO^TJt«jaS#*B 

[0036] ji^^:-HI±±^UJti 0 {C40i7)K|f^qE: 

-K*^'$>0, ll5<o;;<-T--yri i ix-ftf^^-HM^^'J 

[0037] h'<0^{={±, J^-f yri 

12*^<oX-rvn 1 4^•C-05!laSr^T^. X-r-xTl 
1 2T'{3:. a2tcta!V%, ^MjISo) v^rStc^-:? Bjl 



Sco b S-Sijffll LTX y 'Jv^oi e 0 fc ^ S J: d CC , 

r a SrSIWS C i: t J: 0 , *MIBi6 h/I^^ r v 

^Unth. f!!:3(Cfclr^r, re = 0i:^|, 

J:ptc$iJffll$ix^*<^.. i!i4*>t>l&6iTco^t3j:i5m 

[00381 rv>0i:i-SJtrt(c«. iS:l l<o 
W^*^<>, ^:-^'A*^:^^f«t«. ^-^'B*^|%^lt«T' 

i^'i^JPtifffifc \M.Vrh J: -5 tc;?.7=- -y r 1 1 4 T«i5|*« 

[0039] lif^r-KTii:. XTr-yri 1 5T'^-:? 
Aiag6>a$-0i:-rsaK$iJffllS:fi=oi:i:t,lc. ^x-y 
ri 1 6T'^-:?B<^)«iffll$-f?±-?-&j!rat-fi=a. ^#1. 
{ciO, *-^A<im*.6<J{CD-y^ttWc. ^-^J-B^: 
7 y - 7 y^mt-r I. c: t . <7)j!iiac <fc 0 . 

s^-mSt/vi^^-C-. x>-x>'l(cj;0igill$ni)::t 

^L:tc:i:i:^{c^4fv:i6. xvi^Vh/w^j'r e Sr 
ii±$-lirf>iXS. tigoT, X7"-y7*l l7fc:J3V^-cxy 

iai-r-i.^i:*^-C'^S. L*»t. ^-^'A8, =E-:J'B9 
i:t>tCX:^x;udf_<75Aiil^JS:fi=i>=5rV^OT\ II^Wx;^ 

S. 

[0040] CVT^-Kf(i. :^x-yn \^x:^- 
9 KV)V9 V a^Vmi.. x-r-y ri 1 9T't-^'B3r 
jK<ubS:$iJ®-r.?.i:i: tC, ^T--yn 2 OT'xyi^'y 

Xli. I17*><o!19(ci0f*^-i.. 
[004 1] 23l^:-h'lCOV^T{i. ;^-f'yri21*» 

2 ItJsv^T. ^-^'Bj$jKcub*^0tc^-?/i*^5rfjaJi 
L . ^' B *^fff±4^.«T'5:V ^JS-^tctS . x^-yy'12 
2T=t-i'BmSloohiOI,z-thim.Um'k^ifo, 
^'Atc-ov^Tfi, ;^-r-7n 2 3T$i|Wi&f?±U, yv 
-y>^m(,z-r^. Zcr)^mi.zX'0. ia^-Hi:R« 
tcA:^ t tii:f3<r>^Titi}M^^ v ^iSM®* B 6 co^y^r 

6sim^^tlhZt(Z^?,<DX\ m-^cr>'7-:LTfl^ 

m.m<r)^^^=i?Ti,zi^K>mtfzzttms^z^j:h. i<7)« 

mX\ Xx-yn 2 4-Cx>'£/>'$iJt9&fTi-{f. x>'j;f 
yiti^tcShyW^^^T-IEIW SC:fct=^-5>tfOT\ X 

yi^yicom^^m^m^mifZ^j:^. ^cr>b^, la^: 

-Hi:|5]ai(c:, ^r-^J'AS. ^r-rJ' B 9 1 1 x;t^;l^ 
^-^0Aai:^J^^Ti^^V^c7)T^ mm^x^TVl^if-coa^lc 

[0042] ^iJ. :;^Tr-yn 2 llc;JoV\T. ^:-:?B 

j&&cohi}(ox'hhfmm^ixrc^izii. XT-yn 
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2 5lZi^^ry7'LX. Sg^SSB 1 3 5r^y 

26-C^-:?A8. ^-:?B 9f: t{=$iJffll$-f9±L7t 

xr-yri 2 4^oxyi/v©Jffll^•^T^, .KTji^tz 
■Ti. i: . ^-r?- B 9 com.^X-MS^mz^ ••/ 9W&l<z Ltz 

m^\,zmihm^i,zx ^^-t^Wki ob^^ztffi 

2jI^:-h-T-|gl6$^i|,C:ttC!5r4<^T\ 231 

[004 3} mz, lae^fflt^r, ii^^:-h'«os$r^ 
^siaBM^*-H*«s,so-C', ;:?.T--yri 3 ifv^-r 

fico^-K*»$:«L, x>-v''yjfe|&^-H<7):^{c 
ti. ;^-r yn 3 2*»ii>X-f yri 3 5t-C<7)i!&giS:. 
SSfe^aB»K^^-Kco*^{C{i. 3 6*»<> 

XT- •/ ri 3 9 ^ T'cOSaSfr ^tl^'fl^ 0 . 

[00451 xvi^'^teift^-H^^^^tti. as^- 

Xx-yri 3 2T-^-^A8i:^-:*'B9<0jSS$J 

100461 
[Scl 21 

c<)v = kp (<ya-a)b ) / ( k a-k b ) 
[00471 
[fSl 31 

<ae=kp ( k acob -k b oa ) / ( k a — k b ) 

^<.ztm-thXoi,z. ssti 2. sci 3{ct¥-:.r$ijep-r 

i.. CifitciO. xyx>16l!)(cff^*Mh;u^O^ 
?:?l*-ri)C:i:^r<, xy-^VMScoe SrW^^OXvi^ 
>'«&l!)aKtT'±^$ii-^ii:*>'-C'l^-S.. Scl 2 . Scl 

3 ^> i?*^|> J; ^ , d <7)aiIffli{i«M^;ga> V co^ # $ 
(cRHS^r<, ^^T*t«T't, xvi/^l 

tcff 5 i'H •y:7$-|5&±L^*>'<i>U0T-t>x:^>'V$r5& 

it. :cyi^yi im^cr)ikW}m^i,z»Lt:^\ 'm^^Pi 
BfL. J6»a£Ktc^L^v^i*^(c{4. x-r-yT-l 3 5T' 
x>'v=>^Jffll$rf?jI:*t®<7)^^fcUT<.^S, t^t^co 
{c+»^iEf»3ljKtc«L7t«-&(c{±, AT^-yri 3 4•C' 
x:^>'->-$(l{^IlSr^^&L, xvi^vis-Kis^jffli-r^a;^ 

[00481 «g^JiaBSi»^-h-S-^fa%g-i«. 0 

40«.^g3g^iat;*-r i 0 232^:- H*»<?>fl!!0^:- 



SggBS:7j-7-rS. CimciO, ^y^T6slimWi 
ff}KcO'y^:itm^(>mtSl.^tLh. <X<D::^7--yT13 7i,Z 
^5V^T. ^-:?Bae<ub$:Oi;■ri.ag©Jffll^^TP. 
ZixizX'O. t^^mmBir^yLtzZbizi^mm} 
hJl'^rvcr>^im±-t?>Zti}''X'^&, X-f-yTl 

^IH2•^T■3. ^^otc, ::^x-yn 3 9X':i~y>'yumz 

aB«±ra&L^r*«^>, 2i2^-Hi:|ilt$iJ^$-iTdC:i: 
CiO. ^-KS!HtCfi^3j^3-y:?£-|5&il:-r-&C:t7&5T- 

[ 0 0 4 9 1 t-fc. fl^T^:- K&:frt^V^-C'lt«31S^ 

■^S c: t *> 4 <0T\ LJtJ^Cti , MfflkO 

ZtifiX'^h. 

[00 50 1 5fe{ZgiHBL7tCVT^-HnraL 
T . 0 1 <7) T- Atg^T'^-tf teg^^fg 
SAHc-:>V^Tt)*^'3-cf^><r-><7)T\ 117. USSrfflv^Tx 

ka=2, kb = 0.5 i: L^J^c7)#tt$-*LT 
V^^. fifoT. la^-K. 2jg^:-Ht:'{4, ^Tifcti 
^ix^1x2. 0.5 -^f^^irSKSiSlciSV^TSSK 

[00511 S7ti:^i$JtA50 . 5*-<i> 1 . OOOOif^ 
<^l6f^?r^Lfeh;P^'-j£«<tte[aT-$>§, 07 (a) 
:r.yi;y<nmV^M.^\,znLX. WmLtz 

iti]) jaMtii^A4. jaM«mB6t{i-eix 

'fiTjfiSftmAA:^J>''?V-Pea, 
-P e b*^xy v=y>'>-'7-P e ?r:}i-iHtTA:^J$il^. 
iaSfimA 4 . jffiMSmB 6 OA:^]fifi<03US{i|Sl tX'h 
r), aiy=JyhJU^' T Bi:mM.mmA-ii-fBx.y'JyhiU 
r e a , jaLl#^B:JJ-Sx>'>'->' h/l^i? r e b tC^J-giJ 

^0:^^•ficoSlJ-^{^o^,^•C{i:, -r'^-CeDx;t-/U=Jf-JRS:tfOM 

^•c^^s<o-c\ -■yj<7i^-^mimtn'rx'm^^ti?> 

tOT-Ji^V'*. @7 (b) tc^-rjaLa»mAc7)A:^3MiO 
iftf^*i:T-{4, xyy>'*»^,A:^$ixfcjELl#«AA:^ 
>'>''7-Pe alC^:-:J'A8T~9->'=5rr4 s$-|g»r^S; 
tfcj: 0 A:^$ixl>^-:? A^-N-v-P a $-jD^-r?>c: fc 
T-^SilS. jELi.*»(iti)2, M3S-r.S.vliT'x^^/l. 
=3f-c0Aai:'32:ff3C:i:lc^.2>OT\ 1tfSc7)as:^(6]t 
x;t>/l'^-*^'jajDSfi4Ci:lc=5rS. 07 (c) iz-OK^ 
Xii. mM.m^A4<7)tii:hmX'^Tityi a. = 2l,zX>0^ 
m.^tlh(r>X\ mM2Sa>v7&>-k awvlcittT 1/2 
fiftc, iSS#*At^amM h/l'^' r V a*Jja£SmAiH- 
ax>j/yh;U:?r e atcS^LT2fg(c:^-5TV>S. o 
^ 0 . SM^.^JOi}-^Wsi^^£^izWii^^j}i^±>^Z t 
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[0052] mmiz, 07 ( d ) ii.mM.mmB(/)X:hm 

OiJrf^^**07 (d) erm.miz^h, mMMMBBc^ 

aj:^iaiT'{i^rjtkb = o. 5 i,zj:^mm$tLhzti,z 

KchcoX'. m 7 ( e)<Dmi^M3tmiPA^X'7ji-tJ: p 

ic. *Mias<uv«2ec«a[. ia£«mB^a«Mh 

a tiSfitl^Bt^-ffl^^byU^' r v b ^-^ffLJt 

A T-fgKrr S /N'y- P a t B T'll«-r i)-* ^• V 
-Pb<0^<l$r-St§-t«i{f, >'N'-/xi;-l 2tf03E& 

3^-Hi:{i, 07tCiDV>T^:-:5'A3l«<ija^O. ^ 
B h/U^rbSrOi: Ly'ci:^<7)^:-HT*>'3. CV 

[0053] 08«i^3$Jt*>' 1 *><i> 1<rm<n^(nmf- 
^7rs\^ftV)V9-'mW&mXhh. 08 (a) «4x>' 

i.J®^iO»f^J^Sr^tfctcO-C\ US (b). (c) t 
■SJ:i:(2:5rS. CliltcS^LT, US (d). (e) tc^-f 

jas*«B<oA:^ai^a}:»3Moiftf^.^[-c{i. mii^i, 

^:-:J'BS£g<i)b*iWN§<, ^r-^'BV/P^rb*^;;^!; 
<^-oTV^|>. 2iI^-H<7)Jl-^tc^, ^t-^f'AhJl^^ 
raSrOtC. ^:-^'Bi£Ka)b5rO{CLf>:J©^T-?)Sc7) 
T\ ia*-h'A>(i.23a^-b'4-C^-^'Ai:q£-^'B 

if^m-ma, ^mmz^-t^mmcmmm?:m^x' 
m-^izii^ l§2^^cvT^:-^-^c^^T•C'§so■c^ -fta 

[00 54] m9ii^mi,Zt§mLfc^<-yr-V-l 

(a) (±07 (a) <Ox;^j/>^f^jicx?:X 



■tit, X. yi/y 1 x-^ Lrc:i^^-)U^-i}^mit^j:i> 
fztb. ^l/Z-Z^yk^—f^Aco^-iV-Paiim'-L. ^ 

Kch, ■5-<7)fc4^, ^<-/7-*J — l2l,zit:r.yi^yicoiem 

[00 5 5] 09 (b) (±>'N'-yxy-l 2{Cem$iX7t 

WmX'f)h. 08 (a ) iOJ©^<7)x>->-'yiOi&f^*x$: 
U*>4,vtzx^i^V<7)ai:»3$-iST$-a-=3r*^^>»lftL. 

Jgcoa5:lMjD§-frT^:-:?A-'N*'7-PaSrti-^L. 

BiUKw b -ti:^ C: t T'^m^-vV-arffi^-rS 

c:fcC=3rS. wmizit^-:^ff)mrhX' 
x>->''i^(7)iEtt^j$rri^^h-fi,^i:{c^.&, 
{±, ^lcx^i^Vc7)M»*«^»^l!)mii-C'|gSrti.J:p 

e^t$-0|.^i:*iT'#l>, 

[0056] 01 0(±2^«0^:-:7cOV>-rfL*^*<ifeKU 
7t:%^c7)3iQ.H|:Srffi$:S^L/v:7o-f-^'-h-C$)S, ^-r 
yri4 1T'{±. 2-:><?5^:-:J'«0^-^, ©IPLTIE^K: 

fc{±;^T-yri4 2{C. =5:Vt*^{c{i:XT-"/ri4 8<0 

a. Xx-y7*l 4 2tCt3V^T. Xi^i^^lA^EiEtfTS) 
S*\ 5*»5:fiJBr-rS. xv-i^'y l^JEKLTV^^tV^i: 
:^-r-yri 4 2*»ii>X-f •yn4 5ST'<05aS 
{cii?, xyi^vi^ri&lftLTtf*, ^T--/ri 4 6*»<i> 
X7--yyi 4 7c0i!aatcJ: Ox^i^^l tJE^tcSfJ^l-c- 

;z.T^-yri 4 2T-x>-i;>lA<|3]|ELTV^^fcfiJBIfL3t 
%^W±, ;z.f->yn 4 6*>^)<0^!la2r^T;c.(^J:V^. 
[ 0 0 5 7 ] ;:?.T--/r 1 4 3T-{±, «M<0^fi*t®S:$ 

•/ 7* 1 4 4 T-mMS:f?±4t«iO^ ^ LTfc < /cio^tc. 
^--Y-^Sa. SbJro.yrf'-rSSf^Sr^fa. ^O^f^ 

{±. mm. mmi^m^yi^-^mmi^iiBixt5\^x. 

mm^mx'smmzmm-rhyjm^i^m-tt z t tx-^ 

fclrj; •5x>'y>l<OS&»J$jK^T'X:^i^->'J2JKa) e S: 
±#$-«*-S. XT--yn4 4T'»M 

$:0•y^'1*SS{C:LTV^S(r)T^ S:?jT-mM*^f^-rSC: 

^{i^v^. ^Jt, mM7&«^ff4'{i, Mmmmojwi,zmt 
:hX'i:>-ri}Hzmmizn<7ism h/u^'^m^^i>z t iz^ 



(8) 



11-301291 



i,*<. xyi^i^ licit LT. Mi^<7)itmiimz±^\^ 

m\mmfm. xa y hmm^£t'i,zx'OJiy>'ymm 
o^^m.x\ :^^-yyi4 6X']Emzmmx-^i,^-:? 
e^:m^(^m^zmm-r?>zbi^x'^ §^>{c, xy->' 

COT-, 1 o<7D^:- :J'3&%PS L Jt^C t . mm^^'^-t 

iztt^mx'h^. ^tJs >'N*y7"y-i 2iw««six 

TV'>|>x;t>yl.^-lCj:0, ^e-i^'X'Ti^XhX'^ 

[00 581 X7^-yn 4 IT-jEStCjiIfflir'^l.^-^ 
1}^^j:\^tmm^ixtz^\,z\i. X^-vTl 4 87S>>tf>;^T- 

•/n 5 1 *-e<o«^$:?f d . >^T-:'ri4 8-e 

«±, xyi^>l*i[5iK4'TS>.g.*>^51fg-ri.. xvv^ 
l*^'[lieLTV'>i.*^C{i:. Xr-yn 4 9T'X>'x>' 
SlJffllSrtT 3 i: t i> (c, -y ri 5 0 T'«g^^aB BcO 
:r:^:t7$fjffli2-m\ xy>?:/i*«f?jhL5rv%j:atc$(l 

ffli-rs. Mmms.oiwti^'pmmL<r)t%<r>xoi,z^ xv 

y> 1 L^v \ J: 5 '5:«-^{c{±^SBB 1 3 ti^ 
y^Slc LT-y-V-^r 6 s S: a y ^'■ri. ZttmiL t 

[00 5 9] x>-i/yiA5l5]|EL-Cv^^t^%^(c:{±, IB 
ij^t•5^:i:*^T-S'5:V^c7)T^ ;^T--y7*l 5 IT^x-f/P 

[0060] :^m&mX'li. X'^ SJt'ttmStcOX^./l. 

^-^7)gg$r^Ti^'i^V^t:^ xyi/'^-Sfj^co^t^VifflJS 
•C-;^tc2^-r •& C: i: S :;^itg^<5ffi»k2:ia 

m^nhZtA^T^^(7)X\ ^i^3 •y:?*^'^V^i»$ 

[0061]l211(4l21i: ^r^:i:'<Oi^X-f AO«flg 

<7)i^Xf-AT-(i, >'^'•yf•U-l 2cOfti?0lC3yT>1f 
1 4S•fflV^TV^S. 3 ^if 1 4{5>'N'<y T-U- 1 21= 

ii§m-hmm^m.comM.i±®iz&mi-&ztt'x'^ 

h. ztHzX'O, ^M^{&mX'^&<r)X\ miizM-t^ 

SS^JKJi 3 v-f V^f <^{5 0 A^^h^ v>(7)T\ 3 y-lf 1 4 
cox^.;l.:af-(^Aai:'3(i0 1 <r>mmmX 0 i±ii'-=5: < ^ 

[00 6 2] ^7t, JSIS^ai 7. 18. 19^xyi^- 
>'i. ^:-5'A8. :*i^fgiSiai^[s]tea!(cCi;c.7t*. iS 



m2-iai<0#m5. 7*^<c>#*:i5. iei,z^Lfz^. 

hmi(r>mmmtm^£h,n^^m.n . is. 19 

t.i:r.yi>yi<nmm.iW±-fhtzit><rm'S.X\ :lv'Jv 

1 TW L^ro^c . sg^^a 1 7 & jj-^- LTSia-r 

Jt^, ^:-:5'A8fc^:-:J'B9{lX>-i^'>jISaje3!)* 
0i:=5:l>J:3^aPiIiK$iJffll$:ff9'i:>g*>''Sr<r^(?)T\ - 
-ntivt. hl>\^\i. 'm->5<ri^—'9X'^mViV9-cyj^:^\ 

m-tti\ti.\-^. o^i?, ^—9<r>wmi^m'^n^z^M. 

-^'**|g«i:'tSJti6. AtB^f -S«mx^-./Udf-A<;;fc: 
WNfiScoi;Mx:7vi'^-$rfflv^ii{f ^<r>fz^^ §4> 
[006 3] ^^Sai 7«7^n7x'f ^'^■y^ 

[0 0 64] W^mm.\B,\t^-9KB,^Uv9'^htz 
i^iOtcOT', lS^-h'lCJl3V>-C, ^:-:?A^coa$r 
0tC$iJffllL^^f^C5j-y-r-l.. -f-cOf^, ^-^ASOSlffil 

^x^.;U:^-S:fi6ffl-a:-rtcx>'i^-v i SrigiSfS c: i: tc 

[0065] Sg^ga 1 9(imMrD-y I.?t4^(c$ij 
mX'%h<^X:^ 01 0«0::?.Tr-yn 4 3-C^L3tmMc7 

•y^siia^Sfjffli^aT-aifiwtif;?.^. ^<r)tz^^ mk 

[006 6] 01c7)igim5. 7A»^*mi5. 1 6{C^- 

#m A 4 , iSLS«m B 6 C7)ai:*3*» ^>|gi[lW 2 ^ T-cO^Eg 
t'^^m.Ztchtz^. =E—^A8. ^t—^BQ^-^lbX^ 
mmmU-i&t:miimtiy^l,zziyj'^i' hlzmmrThZb 
*^T-# -i.. ^N-f -y liMTS>?>(,Zi>mh^ 

•r. x:^i''>'/u— Art{cJ3ttSx>'>f>'coiaa5-g*K: 
v>ii(f. $ hizi^:^r-J^(OlS^mit^m&Zti}<X'^h 

w^^n-ox\^^. 

[ 0 0 6 7 ] 0 1 2(±ii 1 tm^j:hm<^mBmi^-t 
m^mx'hi. z(r>i^x'rMimM.mM2o . 2i<7)a 

SCliitcJ: Oit'oixS l^^-H, 2a*-h'fcV>3» 
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-1 2*>^><50X;^.;^df-$•ffl^,^T. x^i^'y 1 c7)Sg|6:;j 

[ 0 0 6 8 ] (Jltc, 01 3ii^^BM<7)^mmmi:B^M 

IX 0#tt^>ti;t^^j^a2 3 {iM^*<'<.^^;l'2 4 a . 
24b S-SStfC: t tc J: '5»/i>iXS[n|«£ig»:>3S-^-r-S. . 

-e«'S2L^cf^iO[lICIEl!):^5{4^x-V3 0 ^:n-LTf^ 

^■5. S!®^g2 3«^S<7)^-:J'2 6. 2 7i:, 
^tcJ:-:.T$iJffli$ilSm«»2 8. 2 9*^4.«fiS:$ii 

1 <7)|^i6Jg®i:|5l t J; d {cS^i>fitciS^-rs^ i: tcj: 
0. liS^r-K. CVT^-HS-||3S-fS 

6. 2 7 5:siffli-rs. cim^io. afs^Ti^sts^tca 

[00 6 9] tf^. mi 4i±mi 3 tii^mmco\s\^ 
•n\^?:9osmz.rzttcr)mcr>mm&mx'$>i. 014 

im 1 3 i:M^S,^(i5!5£^S3 1 <^Eg^l6l*<9 OJK 

^i^-^TV^S.c^f„ f-i->'3 OCOfti^OtCv'^^ N 3 7 
tcJ:0fg»::»]5r:$''f-\'2 5btceiit- •5^.T-S>.S>. 
;U2 4a. 2 4bOlHHEigiS*{4i^*?::)>L.T, i^-v 

7h3 6(ce^$ixr, ^i^mm.i,zx:fj^tih. 

51^53 1(5^-^-3 2. 3 3.jam#*3 4. 3 5*^ 

(^m^^tixn'o. ^(Timtmm^mmiz^smi^trrr 
ozbifix-^htK ^<nmi.-nnifi^mM<m^fjmz 
«LT9os^^s«i:^i6)T'$>^. ^Ltz^^mm-h 

\ii^^yV37l,zX'0i(r>^t.^-i^25ht.X'B.mt 

h:LbifiX'^h<r>x\ f-x-y$-fflv^i,£-g*<^v%. -e 

S . * Tt: , la 1 3 iCJt^T la 1 4 tfOHMJ^^T-ii'^://!^ 
ISIt=lBB^-l.^^atfOg^WN$ < X'^ h<nx\ Sl5» 

^mmmi.zxix\x. sis^jij; o^v^:>iT-aKm^K 



[0070] mLti\ ^^m^-mm^mx-h o . ^- 

SI,zi.^mM^iXh2':>cr)mMM^i3^hm^^tih^ 
-if',i±.l,z^^M<n^>^TiWm-h:}i^^mLtz 

ifi. ^<n^Tm\m-h:fj^i:-rh^t{>X'th. t 

mm^j:mm^TX'tmmx'^ ?>i2i)\ mmit^mm-t?> 

fzMzti. /\-^--y^^^TX'm^LXi,B:\'\ 

afflT-# I. tiv^ 3 
[007 1] 

m^crm^\ *I^J{cJ:fi{f . |g»|jS<Ox;t./Uif-$: 

<,zim^ixfz^^(o=t-i^t. m.w^<^mmmm<7^\i^-fi 
^sms.. ttL\i=i:—^i,zx*)}<)imt^-fyn<r>wm. 

m.t-r^^3mmzxr)^ ^—^^zihim^mii 

[0072] ^f^2|s:»HJ^cJ:^^{^ . «MS:|glH-S|gl& 
x;tvWdf-$:|%if i.x^'i/yi;. "^-y^T. 7^^9 
V -RZ/ U yy^Ti)^ § ix Sl^ 1 2 iOJSa 

ftmi:, ^y^r^^i\.^tivm-th%\-BL(f%2(r>^ 
mi^\-m^2omMMmi, \^-fh. 

i^VvA^9 U-t U >-jr^TiOa *>-:^rA<mrlBxyi^V 

^ i>^t^^t«$%x^.;^df-^fflv^^v^T^ mmti:Mmz 
y'jy\,nf,z-m»i^<r)m^^x^mx%h<^X'. ^ffgg 

hifX'^h. 

[0073]$ ^.lC2^%BfllziiT.{f , Sie^t i 01216 

1 m/W. 2 0^-^'Srfii;ii.c:i:tcJ:'5. ^«««0j£3^ 
[[l®iO©#=2:UiBg] 

[HI ] ^—9\,zi.^^y^r-km'mhitmMm.z:2 
m2\m\<nf\Ar^)~,Y^^mthwmmfrM 
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[07] CVTt-h-C^rib^±tfT|gijrr-S.i:#. 
[US] CVT^-HT^rifcSrTJf-CIEiH-Stt. 

^mx'hh. 



[010] =^-9ifimmLtii^<r>9mnmi:7r<tyo 

-^•v-hrJ>2). 

[011] #»<o^^:^&*i0 1 i:M^i,yN'f y h 
[012] 2 ooittttfmoA:'] i: m:»30=sf rifc*«R t 

i^-t^^mx'hh. 

[014] ^x-V2-ffll,^^V^T^g»^5:^ifi^f I.S^ 

l-Jiy=Jy^ 3a. 3b. 25a. 25 

h -:?^-^, 4, 6, 20. 21. 28. 29, 34, 

3 5-mM.mm, 5. 7. 15. le-mm. s. 9. 

2 6. 2 7. 3 2. 3 3-"^-:?, 10. ll--^:^^^ 

1 2-VN'.yT-!;-. 13. 17. 18. 19-» 

mmm. lA-ay^y^. 2 2 - eiK^^, 23. 

3 1-^ga:, 24a, 2 4b-'<^^;K 3 0-f-x 

36. 3 7-[2HK«i. 



[01] 



[02] 



U_l asa^ts f>eHoooo|-| 



13 



4-4^- 



cab I 



I 



4s 



_r 



12 



,10 



cl02 
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103 



]] 
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CVT 



121 



^122 JKo i 
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[07] 



TV 







Peb 




Pea 

1 — /-I 









TV 

Te 
Tea 



(a) xvi^ytJUei© 



TV 

Tva 



TV 



reb 
Tvb 

0 

kbuv <dv 



0 
(b) 



TV 



Pea 



Ta/kp 



tgb 



0 T~JSA 
Ciiv kauv 



Peb KpQb 



Tb/kp 



. . . M 
kbuv «0v ci>e 



-Peb--^ 



Teatzp-rrd L_ 




oracov iiflC kaov 

(b) ifiSffimAA:b«<Diftf^i(i 




Peb 



kaub 



1^ 



cdv kaci}v O kbuv toe 



(c) ^mtsmAdi:t:^<Dnrf/Si id) issgaaBA^ 



TV 
TVb 



0 kbcjv <dv j|A 



[01 0] 



No 
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